THE usual method for the determination of urea in blood is to decompose the urea with urease and then to remove the liberated ammonia from the solution by aeration or distillation. Such processes, especially when applied to fingerprick quantities (0-2 ml.) of blood, are laborious and involve the possibility of loss of ammonia or the introduction of ammonia present in the reagents. Hence it is not surprising that many chemists have attempted to determine the ammonia by direct nesslerisation of blood filtrates. Feinblatt [1923] and Karr [1924] described micro-methods in which urease was allowed to act on whole blood. Finally, the ammonia was determined by direct nesslerisation of a trichloroacetic acid filtrate. Peters and Van Slyke [1932] found that this method gave results from 2 to 7 mg. of urea per 100 ml. of blood higher than those obtained by aeration. 
Such methods yield high results, because blood filtrates contain substances other than urea or ammonia which give an appreciable colour with Nessler's reagent, and secondly, the final solution becomes turbid on standing for a few minutes. Van Slyke and Cope [v. Peters and Van Slyke, 1932, p. 935] , using a zinc filtrate, found that the addition of a little powdered sodium citrate to the filtrate prior to nesslerisation retarded the onset of turbidity and pointed out that citrate, instead of oxalate, should be used to prevent coagulation of the blood. The view advanced in this paper is that the interfering substances, which cause the increased colour and the ultimate turbidity of the solution, are reducing agents. Nessler's reagent may be considered to be an alkaline metal solution and is reduced at room temperature by small quantities of glucose, creatinine and other reducing substances present in the blood. The addition of Nessler's reagent to a creatinine solution of the concentration in which it is supposed to occur in blood filtrate produces, primarily, a yellow colour. This deepens and a turbidity gradually appears. Glucose, in ( 2442 ) the oxidising agent is to produce hypoiodous acid from the constituents of the Nessler's reagent, because when, after standing, the modified reagent has become inactive, free iodine can still be detected if the reagent be acidified.
Glucose, creatinine and formalin in weak solutions give no colour or turbidity with the Nessler-hypochlorite reagent. Tungstic acid filtrate, containing a small quantity of sodium citrate, when treated with this modified reagent, is difficult to distinguish from the same quantity of water similarly treated. In the absence of hypochlorite, a marked change occurs in a few minutes in blood filtrate treated with Nessler's reagent.
The method described in this paper requires 0-2 ml. of blood, but the modified Nessler's reagent may be applied to a 1 in 10 filtrate obtained by treating larger quantities of blood with urease. Similarly, ordinary filtrate may be treated with buffer and urease and finally nesslerised in the presence of gum ghatti. Other applications are to be found in the nesslerisation of filtrates in which the urea has been hydrolysed by treatment with acid under pressure and in the direct determination of urea in urine.
The urease employed for the decomposition of urea in small quantities of blood must be free from ammonia and other substances which affect the colour or stability of the final solution. A simple method of preparing purified urease is to precipitate it from aqueous extract of jack bean with dilute acetic acid. The precipitate, centrifuged down and freed from the supernatant liquid containing ammonia and other impurities, is ready for use when redissolved.
Reagents.
METHOD.
(1) Standard ammonium sulphate containing 1-833 mg. of pure ammonium sulphate per 100 ml. This is conveniently prepared from a stronger stock solution.
(2) Nessler-hypochlorite reagent. Add 0-1 ml. of sodium hypochlorite, containing 10-13 % available chlorine, to 20 ml. of Nessler's reagent [Koch and McMeekin, 1924] (6) Urease solution. Suspend 1 g. of " Arlco"'' jack bean meal in 50 ml. of water. Shake for several minutes and filter. If the first few drops are not clear, return the filtrate to the paper. This stock solution will keep for several days in the refrigerator. To prepare the purified urease, place 10 ml. of the extract in a centrifuge-tube, addtwo drops of 10% acetic acid and centrifuge for a few minutes. Discard the supernatant fluid and thoroughly mix the residue with about 2 ml. of sulphate-tungstate solution. Dilute with the same solution to 10 ml. to dissolve the urease.
(7) 1-5 % sodium citrate.
Procedure. Transfer 1-0 ml. of urease solution to a 15 ml. conical centrifugetube. Add 0-2 ml. of blood, washing out the pipette in the solution. Stopper the tube and keep it in a beaker of water at 300 for 15 min. Add 5 ml. of water and 0 5 ml. of N/3 sulphuric acid. Finally add 0 5 ml. of sodium tungstate, mix well and centrifuge for 5 min. Using a 5 ml. pipette, which is pressed by the finger against the wall of the tube so that the tip of the pipette is about 2 mm. above the protein precipitate, withdraw 5 ml. of clear supernatant fluid and transfer it to a 6 x 1 in. test-tube. Add 5 ml. of water and 0.5 ml. of sodium citrate followed by 1 ml. ofNessler-hypochlorite solution. The last reagent should be added rapidly whilst rotating the liquid in the tube. Compare the solution with the nearer standard in the colorimeter.
Standards. Transfer 5 and 10 ml. of standard ammonium sulphate to two 6 x 1 in. tubes and add 5 ml. of water to the first tube. Add citrate and Nesslerhypochlorite reagent as to the unknown.
Calculation. If the standard be set at 20 mm. and the reading of the unknown be R mm. then 60= mg. of urea per 100 ml. of blood using the low standard; 1200 l-=mg. of urea per 100 ml. of blood using the high standard.
The following points should be observed: (a) Fresh blood should be employed. Ammonia and products of protein digestion develop in blood on standing.
(b) Solutions should be well cooled prior to nesslerisation. (c) If the reading of a blood urea be far from that of the nearer standard, a more appropriate standard should be prepared. It is advisable to repeat such determinations, however, using a more suitable quantity of blood. Two standards of values 30 and 60 mg. of urea per 100 ml. of blood have been employed since, by this means, the majority of blood ureas can be determined without repetition.
In Table I The recovery of ammonia added to 1 in 10 tungstic acid filtrate is shown in Table II . In these experiments 0 075 mg. of ammonia-nitrogen was added to 5 ml. of blood ifitrate, which after nesslerisation and dilution to 25 ml. was compared with a standard containing 0 075 mg. of ammonia-nitrogen. It should be 
